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FOREWORD

This Project Plan describes the planning and objectives for the implementation of aNASA
project known as the Base Propulsion Technology Project. This plan has been prepared in accordance
with the NASA Program and Project Management Processes and Requirements NPG 7120.5A,
and is conggtent with the NASA Strategic Management Handbook and NASA ProgranyProject
Management, NPD 7120.4.
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l. INTRODUCTION

The U.S. space program is facing a growing chalenge to its decades-long, globd leadership
position, as current launch costs consume vauable resources and limit achievements in science,
exploration, and commercia development. To enable NASA to conduct better, faster, and cheaper
projects, and to enable the U.S. commercia sector to flourish in space endeavors, Sgnificant reductions
in the cost of gpace trangportation must be achieved. As aresult, the primary, overarching, continuing
god of NASA'’ s space trangportation technology program, derived from National Space Policy and the
NASA Strategic plan, isto significantly reduce the cost of space trangportation systems while improving
reliability, operability, respongveness, and safety. NASA endorses dramatic improvements in safety
fird, leading to lower cost and higher operability.

The Advanced Space Transportation Program (ASTP) will pioneer the identification,
development, verification, transfer, and application of high-payoff space trangportation technologies.
The ASTP roleisto develop, mature and test the technol ogies needed to meet NASA’ s unique mission
requirements, as well as reduce space trangportation cogts to enable the commercia development of
gpace. The ASTP will develop and demongrate technologies up through Technology Readiness Levels
(TRL) 6. These efforts will range from the observation and reporting of basic technology principlesto
the demondtration of system or subsystem models or prototypes in arelevant environment on the
ground. Technology vaidation in relevant flight environments (TRL 6-7), if necessary, will be
accomplished through flight demongtrations. The Advanced Space Transportation Base R& T Program
Man is the controlling document for program content and organizetion. The Base Propulsion Technology
Project Plan will define the base propulsion activities that will be pursued under ASTP. These activities
will focus on third generation and high-risk second generation reusable launch vehicle propulson
technologies.

This Base Propulsion Technology Project Plan provides an authoritetive, top-level management
description of the project, and is the controlling document for project content and organization. This
plan is responsive to the requirements of the NASA Program and Program Management Processes and
Requirements (NPG 7120.5A), but has been tailored to meet the needs of the Aero-Space Base R& T
program management. The primary purpose of the plan isto establish the following:

Project objectives and performance goals,

Project requirements;

Management and implementing organizations responsible for the project; and
Project resources, schedules, and controls.

This plan will be updated annudly to reflect project progress and strategic redirection.
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[I. OBJECTIVES

The primary ASTP objective is to mature those propulsion technologies which will provide the
greatest tota safety improvement and cost savings over the life of a space transportation system or the
life of gpproved/funded missions which would utilize that transportation system.

This plan focuses on the propulsion activities associated with the third generation and high risk
second generation technologies that will enable U.S. industry to reduce costs by two orders of
meagnitude ($100 per pound) within 25 years. The mgor emphasis will be on arbreathing related
propulsion technologies for medium class vehicles (25,000 to 40,000 |bs. payload to low-earth-orhit).
The Base Propulsion Technology Project is divided into two mgor subprojects.

Propulson Technology & Integration
Propulson Research & Technologies

The technology challenges to meeting these gods with related technology objectives are shown
in Fgure 1.

Fillar 1Il: Access to Space
Challenge Technology Objectives
H Drive Down B Increased Reliability
Operations Costs B Increased Life
B Reduced Labor
B Reduced Processing
B Reduced Size
B Reduced Facilities/GSE
G O al s B Drive Down B Reduced Facilities
Manufacturing and B Reduced Tooling
ox-Cost Reduction Production Costs : Ezgag:g F;;g?al Cost
by 2007
100x Cost Reduction W Drive Down Design, B Reduced Design Time/Labor
by 2022 Development, Testand W Reduced Weight
Evaluation Costs B Reduced Complexity
B Increased Technology
Readiness Level @ Insertion
B Increase System B Increased Engine Thrust/Weight
Perfarmance B Increased Mission Specific Impulse
B Increased Propellant Mass
Fraction

B Increased Range (Cross and Down)
Wotes:
- Metrics developad from recent studies including: Access to Space Study (53], Aarcspace Future
Spacelift Requiremants Study {'87), Hghly Reusatés Space Transportation Study ('S6 - "07) and Various Industry Inputs(Future X, &tc.) fdin

Figure 1. Challengesto Meeting Earth-to-Orbit Goals
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1. CUSTOMER DEFINITION AND ADVOCACY

The primary customer for the Base Propulsion Technology Project is NASA's Office of Aero-
Space Technology. ASTP isinterested in the development and test of technologies that will potentidly
provide low-cost space transfer, have low development cogts, and that will show near-term results. The
Base Propulson Technology customer base will be dl inclusive of those taking advantage of the
technologies developed. They include:

UniverstiesAcademia

Office of Aero-Space Technology (OAT)
Department of Defense (DOD)

Industry

IV. PROJECT AUTHORITY

The NASA Strategic Plan and the NASA Strategic Management Handbook assign to
MSFC the Lead Center responsbility for Space Transportation Systems development. This assgnment
includes Lead Center responsibility for the Advanced Space Transportation Program of which the Base
Propulson Technology Project is a part. The Base Propulsion Technology Project Officeis responsible
for project implementation and management. The Base Propulsion Technology Project Office has direct
commitments with MSFC and other NASA centers through the prime contractors or between the
Project Office and NASA Centers. The MSFC Program Management Council (PMC) is responsible
for oversght of the Base Propulsion Technology Project.

V.  MANAGEMENT

A. Organization and Responsibilities

1. NASA Headquarters
The Office of Aero-Space Technology (Code R) isthe NASA Headquarters office
responsible for the Base Propulson Technology Project.

2. Field Centers

Thefidd centersinvolved in the Base Propulsion Technology Project indude Marshdll
Space Hight Center, Glenn Research Center, Langley Research Center, Stennis Space Center, Dryden
Flight Research Center, and the Kennedy Space Center. The involvement of each center is described
below:
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a. Mar shall Space Flight Center (M SFC)

The MSFC, asthe lead center for Space Transportation Systems Development and the
Center of Excellence for Space Propulsion, isthe principal NASA Center for research,
technology maturation, design, development, and integration of space transportation and
propulsion systems, including both reusable and expendable launch vehides, and
vehiclesfor orbita transfer and deep space missions.

MSFC isthe Lead Center for the ASTP and is responsible for project implementation
and management. Responghilities are consstent with the NASA Strategic Management
Handbook. The ASTP requires significant cooperation with other NASA Centersto
successfully execute the project. The roles of the supporting centers are consistent with
mission aress, centers of excellence assignments, and other unique center capabilities.

For the Base Propulsion Technology Project, MSFC is responsible for overdl project
management, RBCC propulsion technology, and cross-cutting propulsion technologies.
The organizationd relaionships are shown in Figure 2.

Vehicle Systems Advanced Space

Transportation
MSFC Lead Center

Technology
LaRC Lead Center

h E ﬁ ﬁ Airframe Launch Tech Space Transfer
Tech (LaRC) (MSFC) ~  Investment
Area
Propulsion And Power Operations &
GRC Lead Center Range Tech Space
(KSC) Transportation
L Research
ﬁ ﬁ ﬁ ﬁ Propulsion Propulsion Investment
R&T (GRC) Tech. & Integ Area
(MSFC)
Information Te chnology 2nd
ARC Lead Center Generation
- RLV Focused
Investment
h é ﬁ ﬁ Vehicle Area
Health Spaceliner 100
Investment
Management i

Tech (ARC)

Figure 2. Relationship between the Base R& T Programs and the Base Propulsion

Technology Project.
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C.

b. Langley Research Center (LaRC)
Langley isresponsble for aerodynamics and aerothermodynamics testing and analys's,
launch vehicle sysems andys's, and hypersonic air-breathing (scramjet) flow path.

C. Stennis Space Center (SSC)
Stennisis responsible for rocket propulsion system and subsystem testing.

d. Glenn Resear ch Center (GRC)
Glenn isresponsible for aeropropulson turbomachinery technology, high temperature
propulsion materids, and combined cycle RBCC flowpath definition.

e. Kennedy Space Center (KSC)
Kennedy is respongble for ground operations technologies.

f. Dryden Flight Research Center (DFRC)
Dryden is responsible for flight testing and operations.

Special Boards and Committees

None.

M anagement Support Systems

The following management sysemswill be utilized with the Base Propulsion Technology
Project. In addition, other systems within the agency are being reviewed and considered as potentids.

1 Mar shall Resources Tracking System (MARTYS)
The MARTS system for tracking funding authority, commitments, obligetions, cost and
disbursements will be utilized by the Base Propulson Technology Project.

2. Workforce Information System (WIS)
The WIS system will be utilized for tracking the civil service workforce associated with
the Base Propulsion Technology Project.

3. Automated Procurement Request System (APRYS)
The S& E APRS system will be used for the Procurement Requests (Form 424)
process.

4, Virtual Research Center (VRC)

The VRC is an Internet-based project management and document management system
that alows dl project team members access to project documents, drawings, mesting
notes, assigned action items and the group calendar.
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5. Other Management Systems
Current plans cal for the implementation by June 1, 2000 of the Integrated Financid
Management Planning (IFMP) system. Thisis amandatory, agency wide tool for

budgeting, tracking and andyzing funding.

VI. TECHNICAL SUMMARY

The Base Propulsion Technology Project supports the OAT Enterprise goa of conducting
critical research and technology development which will enable reduction in launch costs by an
additiona order of magnitude ($100's per pound) within 25 years. The propulsion projects provide the
base from which the technology pipeline will befilled with new propulson developments over the next
decade.

Propulsion tasks focus on the objectives of reducing operations, manufacturing, and
development costs and enhancing performance margin. The approaches to mesting these objectives
include:

Improved propulsion performance to Isp > 500 sec using combined air-breathing
rocket propulsion and launch assist

Increased dl propulsion system thrust-to-weight ratio through the use of metal
matrix composites, ceramics, and other advanced materids

Increased propulsion life cycle capability to 500 missions through advanced design
and materids

Improve turnaround time to 8 hrs. through automated health management and long
svicelife

The Base Propulsion Technology Project is subdivided into the Propulsion Technology &
Integration Project and the Propulson Research & Technology Project.

A. Propulsion Technology & Integration

Propulson Technology and Integration activities will include system engineering and integretion,
tool development, and crass cutting propulsion technologies. The activity is subdivided into crosscutting
propulsion and hypersonic research.

1 Crosscutting Propulsion
The main focus will be on those airbreathing and rocket propulsion technologies that
have the capability of being gpplicable to both horizonta and vertica launch vehicles, both
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sngle-stage and two-stage to orbit concepts. Focus will be on combined-cyle airbreathing
propulsion systems, rocket thrusters and pulse detonation rocket engines. Additiondly, this
activity will include the ancillary system component technologies (e.g., turbomachinery, pumps,
valves, controllers, actuators, etc.) that will be required to support any propulsion system.

2. Aerodynamic and Scramjet Research

The main focus will be on those propulsion technologies that are gpplicable to
arbreathing engine designs for propulsion systems that have the capability of operating at very
high speeds (Mach number >12).

B. Propulsion Research & Technology Project
These activities will focus on airbreathing propulson flowpath concepts for rocket-based

combined cycle propulsion. The activities will dso include turbine-based technology development.
Testing will focus on propulson materids research and flowpath devel opment.

VII.

VIII.

SCHEDULES

Current project milestones include:

Fowpath Definition and Testing Completed for 1 Flight Demonstrator in 4QFY 01*
Sdect Engine Systems for 1% Demonstrator Application in 4QFY 01*
Firg Hight Test of X-43 in 3QFY00

Complete 1% Demo Vehicle Prdiminary Design in 1QFY 01

Second Flight Test of X-43in 1QFY01

Third Hight Test of X-43in 4QFY 01

Complete 1% Demo Vehicle Structural Design in 1QFY 02

Submit Pathfinder Proposal for 1% Flight Demonstrator in FY 02
Complete Rocketdyne & Aerojet Flowpath Testing by end of FY 01
Complete GRC "Trailblazer" Howpeth testing in FY 03

Complete GRC "Trailblazer" Demo Vehicle Prdliminary Designin FY04
Submit Pathfinder Proposal for 2™ Flight Demonstrator in FY 05

Firg Hight Test of GRC "Trailblazer" Enginein FY 07

(* ASTP Program Plan Milestones)

RESOURCES

Funding for the Base Propulsion Technology Project covers dl effort, materials and services.

The program funding plan by fiscd year are shown below:
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A. Funding Requirements (NOA in Millions)

FYQ0 FYO1 FY02 FYO03 FY0o4 TOTALS
29.4* 53.3 73.9 96.0 98.6 351.2
* Includes $9.5M of 523 funding
B. I ngtitutional Requirements (FTE)
FYQ0 FYO1 FYQ2 FYQ03 Totals
TBD TBD TBD TBD TBD

IX. CONTROLS

The Base Propulsion Technology Project is subject to the controls as contained in NASA
Procedures and Guiddines, NPG 7120.5A. The ASTP Program Plan and PCA establish the top leve
technical, schedule, and cost controls placed on the project. A semi-annud review of this plan will be
performed to accommodate the changing nature of advanced technology projects. All revisonsto the
Project Plan will be coordinated with the Deputy Associate Administrator for Space Transportation
Technology. Respongbilities for Program and Project Management are as follows:

A. Headquarters Responsibilities

Associate Administrator for Aero-Space Technology

a  Providing program advocecy.
Establishing program requirements and metrics.
Recommending the level of GPMC oversight for each new program.
Assigning program and selected project respongbilities to Lead Centers.
Recommending new programs to the Agency PMC.
Deveoping, coordinating, and maintaining the PCA.
Approving Program Plans.
Assessing program performance againg requirements and customer
expectations.
Ensuring timely resolution of multiple program and project issues with
assigned enterprise.
j.  Serving asamember of the GPMC.
k. Allocating budgets to programs.

e "o oo o

B. Center Responsibilities

1 TheLead Center Director (M SFC)
a  Serving as Chairperson of Lead Center PMC.
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~T T ogae@ "o a

Supporting the Associate Administrator of Aeronautics and Space
Transportation Technology in program formulation.

Providing overdl direction, control, and oversght of program
implementation.

Appointing the program manager.

Concurring on the Program Plan for Associate Administrator approval.
Assigning work to other Centers.

Integrating ingtitutional resources with program needs.

Coordinating cross-Center activities.

Ensuring compliance to policy/standards.

Maintaining dud path for Quality and IA.

Deveoping and maintaining program/project implementation policies and
procedures compliant with NPD 7120.4, NPG 7120.5A, and 1 SO 9000.

2. Performing Center Director (MSFC, LaRC, GRC, SSC, KSC, DFRC)

a

-0 o0 T

Performing advanced concept studies in support of Agency and Enterprise
drategic plans.

Supporting the program formulation.

Approving Project Plan.

Appoainting the Project Manager.

Project implementation and oversght.

Deveoping and maintaining program/project implementation policies and
procedures compliant with NPD 7120.4, NPG 7120.5A, and 1 SO 9000.

3. ASTP Program M anager

a

@ "o ao0CoC

Program planning, including recommendetion of program objectives,
requirements, implementation guiddines, program integration, budget and
milestones, and preparation of Program Plans and PCAs.
Developing, recommending, and advocating the program resources.
Execution of the Program Plan and oversight.

Approving Project Plans and associated changes to these documents.
Reviewing and reporting program/project performance.
Establishment of project requirements and performance metrics.
Allocating budget to projects.

Control of program changes.

Egtablishing support agreements.

4, Base Propulsion Technology Project M anager

a

Preparation and maintenance of the Project Plan, specifications, schedules,
and budgets.
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Acquistion and utilization of participating contractors.
Execution of the Project Plan.

Reporting project status.

Approving Task Agreements.

Conducting design and dl other appropriate reviews.
Participation in Configuration Control Board Activity.

@ "o a0 T

C. Interface Controls

The Level 11 Board chaired by the STD Director controls interfaces among Centers and among
the severd STD programs. Interfaces between the ASTP program e ements are controlled by the
ASTP Program Manager.

D. Design Controls

Design controls will be established for each ASTP project in accordance with NASA
procedures and documented in project plans. The leve of design control will be determined on a case-
by-case basis for each project.

X. IMPLEMENTATION APPROACH

A. I mplementation Plan

The ASTP acquisition strategy is based on both NASA in-house and contracted activities.
Because of the experimenta nature of the ASTP and tight time schedules, every emphass will be placed
on short procurement approaches. Existing contracts, NASA Research Announcements, Cooperative
Agreements, Space Act Agreements, purchase orders, and support agreementswill be utilized to the
greatest extent possible.

Descope Options

Descope options at the project level will be identified by the Propulson Base R& T Project
Office and presented when necessary to the Lead Center Project Management Council (PMC). Any
requests for descope options subsequent to the gpprova of the project plan that involve impacts to
near-term project milestones or reductions in resource alotments to supporting centers will be
coordinated with the supporting centers. Any descope options or proposals that are made as part of the
annua update to the project plan will be explained to the Aero-Space Technology Executive Board
prior to request for signing of the plan.

Descope options must consider the differencesin gpproach that are dependent on the
organizations involved. Partnerships with industry and/or other Agencies will involve the management of
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those organizations up to and including the signatories of the origind agreement. The possbilitiesadso
include near-term (within the current year, but subsequent to the signed project plan) and longer-term.

If out-year budget restrictions were to necesstate mgor reductions in the ASTP, the first
options consdered would be limitation or dimination of some of the planned projects. Priorities
established during the technology assessment processin Section XVII1 would be used to decide which
activities would be limited or diminated. Mgor curtallment or eimination of invesments in goecific
technology areas may accommodate more severe reduction requirements, aso in accordance with
priorities established during the technology assessment process.

B. Project Summary WBS
TBD

XI.  ACQUISITION SUMMARY

Due to the broad nature of the Advanced Space Trangportation Base R& T project, a variety of
acquisition instruments will be employed. Procurements will be in accordance with approved
procedures at the procuring Centers. Free and open competitive procurements will be used to the
maximum extent possible. Among the gpproaches to procurement, the most likely include NASA
Research Announcements (NRA), NASA Cooperative Agreement Notices (CAN), and Requests for
Proposa (RFP). These vehicleswill result in grants, cooperative agreements and contracts. For any
ongte contractors, performance based contracts are the preferred instrument.

The specid cases where the procurement is for amgjor activity within the project should be
described. As an example (with comments), consider this one from the FHight Research acquisition
srategy: For the specid case of the ERAST Alliance, a Joint Sponsored Research Agreement (JSRA)
was established. On one other project, the Autonomous Formation Hight, the JSRA instrument was
used because of the unique Situation that both private industry (Boeing) and a university (UCLA) wished
to contribute corporate resources, together with the NASA funding. The JSRA was the only mechanism
available for this unique combination.

Multiple procurements are anticipated annually. Most procurements will use the competitive
NRA process. Solicitations for multiple e ements of the Project will be combined within one NRA
where appropriate. The acquisition process will dlow for government-only, industry/university-only, and
government-industry/university teamsto bid for ASTP technology tasks. It is anticipated that there will
be multiple awards. Cost-sharing will be encouraged, but will not be required for sdection. Innovative
means of data sharing will be encouraged in order to assure the fastest possible trangition of technology
to the end users.
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Proposals will be evduated againg the following factors:
Relevance to NASA'’s Objectives
Traceahility of the technology to a next generation concept(s)
Synergism with a broad range of space transportation system needs
System payoff to an operationa space trangportation system.

Specific areas of evaduation include:

Operations Cost Drivers:

Increase reiability/life - How do the technologies increase the reliability/life of the
system? Examples of ways the rdiability/life of the system can be improved include but are not
limited to: increasing the mean-time-between failure (MTBF) of critical components, by
reducing the number of faillure modes of criticd integrated systems, by reducing the
consequences of failure modes of criticad integrated systems, etc. Examples of waysin which
this can be accomplished include but are not limited to: improving system margins, increasing
number of fill/drain misson cycdesfor a cryogenic propelant tank system, diminating the
interpropellant sed in an engine, €tc.

Reduce processing time/labor - How do the technologies reduce the processing time
and labor required between missons? Examples of ways processing time and labor can be
reduced include but are not limited to improvements in mean-time-between-maintenance-
actions (MTBMA) and mean-time-to-repair (MTTR) of components and integrated systems
and decreasing the operationa complexity of the system. Examples of factors that affect the
operationa complexity include but are not limited to: number of parts, number of possble
leakage sources, number and amount of toxic fluids, number of purges required, etc. Examples
of ways in which this can be accomplished include but are not limited to: autometing time- and
|abor-intensve procedures through the use of integrated vehicle hedth management (IVHM)
systems, etc.

Reduce system size/gross weight - How do the technologies reduce the overdl
dimensions and tota gross weight of the sysem? Reducing the size and gross weight of launch
vehicles while retaining or improving operability will contribute to reduced launch costs through
amplified handling and logigtics, reduced propelants, and smdler launch infrastructure. Example
of waysin which this can be accomplished, but are not limited to: very light weight structures,
propellant tanks and propulsion systems, increased propulsion system specific impulse, dengfied
propellants, etc.

Reduce facilities GSE required - How do technol ogies reduce the amount of facilities

and ground support equipment (GSE) required by the sysem? A number of unique facilities are
required to operate, process and launch space systems. Launch and landing facilities GSE
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include but are not limited to: launch processing hardware and software, flame trench,
umbilicals, release mechanisms, acoustic suppression systems, launch tower, structural supports,
passenger loading system, propd lant loading/storage system, landing strip, safing system, etc.
Processing facilities /GSE include but are not limited to: vehicle processing shelters, payload
loading/processing shdlters, scaffolding, cranes, test and checkout hardware and software,
diagnogtic tools/equipment, servicing tools'equipment, non-destructive evauation (NDE)

tool s/equipment, TPS waterproofing systems, purge systems, etc. Mission operations
facilities'equipment include but are not limited to control center, computers/software,
communications equipment, tracking systems, etc.

Manufacturing / Production Cost Drivers:

Reduce tooling/materials required: - How do the technol ogies reduce the amount and
complexity of tooling/materids required for manufacturing and producing the sysem? Examples
of factorsthat affect the amount and complexity of tooling/materids required for manufacturing
and producing the system include but are not limited to: number and size of partsto be
integrated, type of materid, curing requirements, fiber lay-up requirements, stiffening
requirements, number and complexity of joints, number and complexity of interfaces, engine inlet
pressure and temperature requirements, complexity of externd/internal geometry, amount of
exigting tooling used, etc.

Reduce manufacturing/production time/labor: - How do the technologies reduce the
processing time and labor required to manufacture and produce the system? Examples of ways
in which the manufacturing/production time/labor can be reduced include but are not limited to:
automating time- and labor-intensive procedures, reducing the number of parts and systemsto
be integrated, amplifying interfaces, reducing the number of welds and joints, maximizing use of
existing procedures, etc.

DDT&E Cost Drivers:

Reduce vehicle empty weight: - How do the technol ogies reduce the empty weight of
the flight vehicle? Examples of ways in which the empty weight of the syslem include but are not
limited to: reducing by directly reducing the weight of heavy components, directly reducing the
weight of interfaces (joints, welds, bonds, fasteners, etc.), increasing the engine thrust-to-weight
ratio, increasing the engine specific impulse, etc.

Reduce system complexity: - How do the technologies reduce the complexity of the
system to be devel oped? Examples of factors that affect the development complexity of the
system include but are not limited to: tota number of parts, number of components and systems
to be integrated, degree of complexity/coupling of interfaces, amount of performance margin
avallable, complexity of interna/externd geometry, levd of propulson/arframe interaction, etc.

Mission Performance Consider ations:
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Improve mission performance: - How do the technologies improve key misson
performance characterigtics of the syslem? The ability of the system to achieve its intended
mission can be enhanced by technologies that improve misson performance. Examples of ways
in which technologies can improve misson performance include but are not limited to improving
vehicle L/D, improving vehicle gability/contral, improving TPS/structure temperature capability,
etc.

Intrinsgc Merit of the Proposal

- Ovedl scentific or technicd merit of the proposa or unique and innovative
methods, approaches, or concepts demonstrated by the proposal
Offeror’s capabilities, related experience, facilities, techniques, or unique
combinations of these which are integra factors for achieving the proposa
objectives
The qudifications, capabilities, and experience of the proposed principa
investigator, team leader, or key personne critica in achieving the proposa
objectives
Overdl ganding among smilar proposds and/or evauation againg the sate-of-
the-art
Reasonableness and Redism of Cost (including cost-sharing)

The MSFC Center Director will establish the Source Sdection Officia. The Source Sdection

Officid will establish the Source Evauation Committee (SEC) chairman. The SEC will congst of
members from the gppropriate NASA supporting centers and other agencies.

XIl. PROGRAM/PROJECT DEPENDENCIES

TBD

XIIl. AGREEMENTS

A. Internal NASA Agreements

Task agreements, MOUSs or other forma documentation will be established between the
Project Office and other participating Centers.
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B. External Agreements

MSFC will establish externa agreements through prime contractors, smdl businesses, indudtria
vendors, universities and other agencies. The ASTP will leverage expertise and technology devel opment
efforts within other nationa projects to most effectively develop high risk technologies.

C. NASA/DoD Agreements

NASA has been assigned the Lead Agency for the development of Reusable Space
Transportation systems, most of which have gpplicability for future DOD technology requirements.
NASA and the Air Force have signed a Memorandum of Agreement calling for cooperdtive technology
development and demondtration in support of NASA’s Advanced Space Trangportation Program and
the military Space Operations Vehicle. The ASTP will pursue cooperation with the DOD Air Force
Research Laboratory and the DOE |aboratories, where appropriate.

XIV. PERFORMANCE ASSURANCE

Quality

A qudity management plan will be prepared only for the Base Propulsion Technology Project
dementsthat ded with flight hardware. Base Propulson Technology flight hardware designed,
developed and built in-house at MSFC will be in accordance with the MPG 144.1. In-house hardware
may be built to dated drawings with the approva of the Chief Engineer and the Lab lead, as specified in
the Base Propulson Technology Configuration Control Plan. As built drawings will be submitted to the
MSFC Configuration Control Process as specified in the Base Propulsion Technology Configuration
Control Plan.

Due to the limited scope of the Base Propulsion Technology flight demonstration experiments,
flight hardware may be commercid off-the-shelf as long as it meets the requirements specified in the
Base Propulsion Technology Systems Specification.

Base Propulsion Technology flight hardware purchased from outside vendors is not required to
be 1SO 9000 compliant. Base Propulsion Technology flight hardware purchased from outside vendors
will be based on the specific requirements of NHB 5300.4(1C). Tailoring of these requirements will be
reflected in the Base Propulsion Technology Quality Plan and/or in the vendor purchase order/contract.

Base Propulsion Technology flight hardware purchased from outside vendors must be ddivered

with a Certificate of Compliance (COC) and an acceptance data package as specified in the purchase
order or contract.
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XV. RISK MANAGEMENT

A risk management plan will be prepared only for the Base Propulson Technology Project
eementsthat ded with flight hardware. This plan will document a continuous process thet:
- identifiesrisks
andyzes their impact and prioritizes them
develops and carries out plans for risk mitigation, acceptance, or other action
tracks risks and the implementation of mitigation plans
supportsinformed, timely, and effective decisions to control risks and mitigetion plans
assures that risk information is communicated among al levels of the project

Risk management beginsin the formulation phase with an initid risk identification and
development of a Risk Management Plan and continues throughout the product’ s life cycle through the
disposition and tracking of existing and new risks.

XVI. ENVIRONMENTAL IMPACT

Environmental impact assessment(s) shall be developed as needed by the appropriate center(s)
Environmenta Engineering and Management Offic(s).

XVII. SAFETY

The Base Propulsion Technology Project will utilize existing Center safety guiddines to provide
for the early identification, andys's, reduction, and/or dimination of hazards that might cause the
following:

- Lossof lifeor injury/iliness to personnel
Damage to or loss of equipment or property (including software)
Unexpected or collatera damage as aresult of tests
Falure of misson
Loss of sysem availability
Damage to the environment

Asrequired for specific tasksin the Base Propulsion Technology Project a safety plan that
details such activities as system sdfety, reliability engineering, eectronic and mechanicd parts reiability,
qudity assurance for both hardware and software, surveillance of the development processes, “closed
loop” problem failure reporting and resolution, environmental design and test requirements will be
developed.. Mission success criteria shdl be defined to aid in early assessment of the impact of risk
management trade-off decisons. The safety and mission success activity shal accomplish the following:
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Provide for forma assessment and documentation of each hazard, with risks identified,
analyzed, planned, tracked, and controlled.

Provide for a safety assessment and certification regarding readiness for flight or operations,
explicitly noting any exceptions arisng from safety issues and concerns.

Utilize a qudity management system governed by the |SO 9000 standard, gppropriate
surveillance, and NASA Engineering and Quaity Audit (NEQA) techniques.

XVIII. TECHNOLOGY ASSESSMENT

Ongoing assessment of needs for technology will be conducted by project management to
insure that long term gods can be met.

XIX. COMMERCIALIZATION

Many of the technologies to be demonstrated have direct commercia application.

XX. REVIEWS

A. Management Reviews

Management Reviews will be scheduled during the life of the project. The type and frequency of
the reviews will be established according to the unique needs of the Project and the Program Office.
The reviews will be scheduled to keep program and project management informed of the current status
of exigting or potentid problem areas. Agency management will be informed, in advance, of the
schedule and agenda of the mgor reviews and will be invited to participate at their discretion. Specid
reviews by any level of management will be conducted when the need arises.

Efficient management of the Advanced Space Transportation Base R& T project requires
effective communication through reviews and reports. The following reviews have been established to
communicate project progress and information to working groups, management and industry.

1. Aeronautics and Space Transportation Technology Enter prise Review

Reviews will be held with management of the Aeronautics and Space Trangportation
Technology Enterprise at least semi-annualy to discuss progress toward accomplishment of
godsfor the project. Reviews of the project with outside independent groups to assess the
overall progress of the project will be held and reports provided to Enterprise management.

2. L ead Center Program Management Council (PMC) Review
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Asaproject in the Advanced Space Transportation Program, the Base Propulsion
Technology Project will be reviewed during the lead Center Program Management Council
Review. The reviews will cover overdl status information, including schedule, change,
performance, funding, interfaces coordination, and other management and technica topics. The
Lead Center PMC review will aso assess project progress against metrics and criteria
proposed in procurement instruments.

3. Aero-Space Technology Advisory Committee (ATAC)

The ATAC reviews the Advanced Space Trangportation Base R& T project through its
Space Trangportation Subcommittee. Thisreview is an effective meansto provide project
information to the top management of U.S. industry, other government agencies and academia,
in terms of datus, performance, issues, budget and plans. This high level NASA/industry review
is held semi-annualy and serves as atwo-way platform to exchange project-related idess,
issues and industry concerns and to revalidate the project.

4, Quarterly Program Review

A quarterly program review will be held to review cost, schedule, and technica issues.
The location of the review will be determined on a case-by-case basis. Participants will include,
as aminimum, the program managers of the ASTP and STD offices.

5. Twice Monthly Telecon

The Deputy Director, Projects Divison, and OAT project managers participatein a
telecon held on the second and fourth Tuesdays of each month to facilitate the day-to-day
implementation of their projects. This telecon aso provides an opportunity for those responsible
for the implementation of OAT projects to collectively address issues and/or actions requiring
immediate atention.

6. Other Reviews

Other independent reviews will be scheduled as required and will include the
participation of al NASA Centersinvolved in the Base Propulsion Technology Project. The
reviews will cover the overd| statusinformation and will include schedule status, change atus,
performance status, interface coordination, and other management and technical topics.

B. Technical Reviews

Technical Project Review

The Base R& T Project Office conducts an annud in-depth, inter-Center review of each
project. The Center with responsibility aslead of aproject is responsible for presenting the
reviews to the Project Office.
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XXI. TAILORING

The requirements of NASA Policy Directive (NPD) 7120.4A and NASA Procedures and
Guiddines (NPG) 7120.5A apply to this program astailored by the ASTP Program Plan.

XXII.RECORDS RETENTION

The Airframe Technology Project Manager will determine which project records will be
retained and for how long in order to ensure a permanent record of the project and lessons learned are
available to benefit future NASA projects. Governing documents will be kept in accordance with the
required policies and procedures of the relevant Center.

XXIII. CHANGE LOG
EFF. DATE STATUS DOC. REVISION DESCRIPTION
Dec 13, 1999 Badine - Initid Issue
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